The purpose of this research is to study the relationship between risk and return on the BRVM. The empirical results, obtained using the Asymmetric Response Model (ARM) model, show the asymmetric nature of the return of the securities that are rated on them. This does not reflect the level of risk taken by investors, which is much higher than the return obtained. While this result is consistent with the distancing characteristics of risk and return observed in emerging markets, it highlights above all the need to rebalance the relationship between risk and return at the RSE in order to make it more attractive for investors.
Introduction
Is the return on securities listed on the West African Economic and Monetary Union (WAEMU) Regional Exchange of Securities (BRVM) correlated with the level of risk taken by investors? Such a question already benefits from Markowitz's (1952) historical response, extended by the works of Treynor (1962) , Sharpe (1963) , Lintner (1965) , Mossin (1969) , and Black (1972) . These authors legitimize risk and return as the two determinants of any investment decision on a financial security. They highlight, through the Capital Asset Pricing Model (CAPM), the relationship linking the profitability of financial assets and their risk. Thus, the level of return of a security is determined by that of its risk in a positively correlated movement and intensity. A high risk must correspond to a high return and vice versa. However, this response seems unsatisfactory with regard to the new avenues of research opened up by the existence of financial market anomalies and the cognitive biases of market players (Thaler, 2005) who rather predict an asymmetrical relationship between these factors.
The work on the risk and return of securities on African stock exchanges remains limited and focus mainly on the study of the sensitivity of African stock markets to economic facts and global shocks (Aka, 2009 , Zivanayi Mandimika 2012 , Elda du Toi , 2015 , on the one hand, the validity of the theoretical models, in particular the CAPM on these markets, on the other hand (Pamane and Vikpossi, 2014, Georgas Janata, 2016) . However, in view of the proliferation of financial markets since the 1990s, there has been little work on the relationship between risk and return, as determinants of the attractiveness of these markets, based on a remuneration of securities consistent with the level of risk incurred by investors. In this regard, we note that, despite their ever-increasing number, from five (5) stock exchanges in the 1990s to almost twenty-three (23) in 2010, the total capitalization of African stock exchanges is still very low in the to less than 10% of that of the United States. This reflects the low attractiveness of these markets.
The purpose of this paper is to study the link between risk and return in African markets by using the RSE to test the consistency between the level of risk taken by investors and the return obtained. Our study is based on an alternative model to CAPM, namely the ARM model.
Three reasons at least justify this choice: 1) the proximity of African markets with those of emerging countries in which there is a weak correlation with mature markets, as well as the asymmetrical nature of the distribution of returns on securities observed on these markets (Bakir, 2012) ;
2) the problem of efficiency in African markets arises. Indeed, it reflects the idea that all information available on a security Applied Economics and Finance Vol. 6, No. 1; 2019 98 is reflected in the price of the security on the market. However, this condition is difficult to meet in African markets where the level of knowledge of the market by its investors is average. In addition, the flow of information and the transparency of operations are not optimal (Bamba, 2001) . Regarding the latter aspect, it should be noted that it is in contrast to the CAPM model, based in particular on the assumption of market efficiency, that alternative models of the ARM type have developed;
3) Finally, the interest of testing the risk-return relationship using an MRA in the context of African countries appears in view of the limits of the CAPM in this field of investigation (Pamane and Vikpossi, 2014; Janata 2016 , Gahé et al., 2017 .
The rest of the study is organized as follows. Section 2 presents the review of the literature on the link between risk and return. Section 3 presents the ARM model. Section 4 declines the methodology. Section 5 is devoted to empirical analysis. Finally, section 6 concludes.
The Literature Review
One distinguishes works based on a permanent balance between risk and return, on the one hand, those based on the existence of an asymmetry between these two factors, on the other hand.
Risk and Return on Securities: Normality and Symmetry
The founding work of Markowitz (1952) establishes the relationship between risk and return, thus formalizing the dilemma faced by investors in financial securities: achieving low but certain profitability, or accepting a risk in the hope to increase this profitability. The expectation of return is even higher than the risk is important. Thus, these studies highlight risk and return as the two determinants of the investment decision and their evolution is considered correlated and symmetrical. Therefore, the interest in investing in a financial security should not be assessed separately but in the context of the investor's entire portfolio. The value of the latter is determined by the risk and return of its constituent securities in a competitive market.
As a result of this relationship, authors such as Treynor (1965) , Sharpe (1963 and 1964) , Lintner (1965) , Mossin (1969) , and Black (1972) develop a central model for describing operatively the relationship between the return on financial assets and their risk. It is the CAPM that establishes the link between risk and return by considering what is happening on the market and in the company. In this perspective, the return is not only related to the intrinsic performance of the company, but also to the performance of the market. If the latter is generally favorable, its performance will positively impact the return of the security and vice versa in case of adverse performance. The correlation between the return of the security and that of the market is captured by the "beta".
Subsequently, Ross (1976) develops the APT (Arbitrage Pricing Theory) model based on the idea that there are no sustainable arbitrage opportunities over time. In fact, an asset A as risky as a B asset, but more profitable, would see its demand increase rapidly until its profitability becomes equal to that of asset B, thus canceling any arbitrage opportunity in the future. The other basic assumption is that the expected profitability of a stock can be modeled by a linear function of the different macroeconomic or industry weighted business sector factors, depending on their impact on the stock., by a "beta" coefficient specific to each factor retained. Many empirical studies will seek to determine these macroeconomic or sectoral factors. These include the book value / market value ratio (Stattman, 1980, Rosenberg, Reid and Lanstein, 1985) , size (Banz, 1981) , profit / price ratio (Basu, 1983) , figure ratio business / course (Senchack and Martin, 1987) , leverage (Bhandari, 1988) . Nevertheless, even if these factors are considered fundamental, they are in fact only extensions of the CAPM extended to sectoral and economic information. Fama and French (1992, 1993) will also develop a model that offers an original specification of the relationship between risk and return. In this respect, the authors argue that the return is a function of a systematic risk factor: the market portfolio. It also depends on two specific risk factors: the book value / market value ratio and the size of the market measured by market capitalization. Despite these extensions, these models have a common lineage based on the existence of a symmetrical and normal relationship between the risk and the return of the securities on a financial market.
Risk and Return of Securities: Abnormality and Asymmetry
Many market anomalies are likely to challenge the conclusions of the Markowitz (1952) , Ross (1976) , Fama and French (1992, 1993) models. In fact, the work of Lo and Mackinlay (1999) , Lo, Mamaysky and Wang (2000) and Shiller (2000) highlight aspects of financial market dynamics and courses that do not advocate a random walk. and the assumption of efficiency of the financial markets. Non-zero autocorrelations and successive variations that do not take the same direction are spurious to the assumption of a stock market price following a random walk. January, size, weekend effects, predictability patterns based on price / earnings ratios, dividend / price, sub-reaction and overreaction, the mean reversion of long-term returns are all arguments that reinforce the questioning conclusions based on the assumption of financial market efficiency. The work in behavioral finance (Thaler, 2005) completes this table on market anomalies because they argue that certain patterns found in the dynamics of the financial markets are compatible with psychological feedback Applied Economics and Finance Vol. 6, No. 1; 2019 99 mechanisms. These include the effect of follow-up or imitation, which may create serious disruptions to the functioning of the market. These anomalies call into question the efficiency hypothesis considered as one of the pillars of the CAPM (Lakoniskok, Shleifer and Vishny, 1994) .
In this perspective, alternative models to CAPM suggest an appreciation of the relationship between risk and return that takes into account the following characteristics of emerging equity markets: i) higher average returns than traditional markets; (ii) weak correlations with developed markets; iii) more predictable returns and higher volatility (Bekaert and Harvey, 1995) leading to problems of excess volatility, CAPM relevance and anomalies (size effect, book-to-market, value stocks ...).
According to Pedersen and Hwang (2002) , when stock returns are abnormal, CAPM is rejected in favor of LPM-CAPM to measure risk, performance and stock prices. This is particularly relevant when listed companies are small. LPM-CAPM or ARM models then provide credible alternatives to CAPM for estimating equity risk and return on emerging equity markets.
Similarly, taking into account the psychological dimensions to explain the behavior of individual investors shows that they do not always seem to use a single measure of risk and seem to favor semi-variance and the probability of loss in place of the variance (Veld and Veld-Merkoulova, 2008) .
Empirical studies by Mitton and Vorkink (2007) on the behavior of individual investors show that they do not diversify (or very imperfectly) their portfolio and choose securities with high skewness, even if the variance is also.
This explains why tens of billions are spent every year in games of chance whose profitability expectancy is very largely negative (but with a largely positive skewness) and larger amounts devoted to the acquisition of insurance contracts against any kind of risk. The work in behavioral finance thus emphasizes that the attitude of individuals to the risk depends significantly on the type of risk they face. This means that it is unrealistic to assume a uniform attitude to risk, as well as an objective assessment of the probability of occurrence of events. In this respect, Rabin and Thaler (2001) show that decision-making based on maximizing the expectation of a concave utility function leads to inconsistent results.
Therefore, the limitations of the utility expectancy theory in describing observed behaviors have led to the development of "behavioral" alternatives such as rank-dependent utility models (Quiggin, 1982) , perspectives Tversky 1984, Tversky and Kahneman 1981) or optimal beliefs (Brunnermeier and Parker 2005) . Indeed, three elements pose a "problem" to the utility expectancy theory: (i) the idea that decisions are made by calculating utility expectancy on total wealth; (ii) the attitude to risk is assumed to be uniform (concavity of the utility function); (iii) the fact that the investor makes a linear assessment with respect to probabilities.
Because of these limitations, the outlook theory offers an alternative for calculating utility taking into account changes in wealth, gains and losses, and not final wealth. This utility calculation can also take into account the subjectively biased deformation of individuals. Kahneman and Tversky (1979) also show that the attitude to risk may be different for gains and losses depending on whether individuals are optimistic or pessimistic. The authors finally mention loss aversion combined with the assessment of risky prospects in terms of wealth variation and not total wealth.
The ARM Model
The main idea of the ARM model is to divide the excess market returns into two negative and positive components in order to capture the asymmetric responses of asset returns (or portfolio of assets) to changes in market conditions. Initiated by Bawa, Brown and Klein (1981) , this model is as follows:
− ( ) the return of security i at period t; − ( ) − ( ) the risk premium at time t;
− 1 the return response of the i security to the unfavorable market return, 2 is the return response of the asset to the favorable market return; captures the asymmetric response of the model; − ( ) et ( ) are, respectively, the market return and the risk-free rate of return; − (t) an indicator variable which is equal to 1 when ( ) > ( ) and 0 otherwise; − ( ) The term of error is not correlated. The ARM model, like the LPM-CAPM, is a derivative of the CAPM. To distinguish these three models and to situate the ARM model more specifically, we start from Harlow and Rao (1989) , then Eftekhari and Satchell (1996) who assume that when = ∅( 1 − 2 )in (1), where ø is the expectation of + ( ) given that ( ) > ( ), ie:
Using expectations, we can show that equation (1) is reduced to the LPM-CAPM equation in Bawa and Lindenberg (1977) and that:
The "beta" of the LPM-CAPM therefore gives a measure of risk equivalent to the risk equilibrium measure of a model whose assumptions are the same as those of the CAPM, but where the volatility is measured by a semi-standard deviation. instead of variance as a measure of risk.
Here τ is the targeted return, typically the risk-free rate of return. Equation (3) replaces the traditional CAPM beta and is a measure of the downside (semi-variance) risk of returns.
As for β 2i, it can be analogically interpreted as the response of asset returns to the upside returns of the market.
By putting β 1i = β 2i (and thus by (3) also π = 0) in (2) and taking into account expectations, we find the traditional CAPM where: We can therefore remember that the CAPM and LPM-CAPM models are only extensions of the ARM model. Their difference can however be appreciated in the following way: when the distribution of the returns is "non-normal" and asymmetric, one chooses either the LPM-CAPM or ARM. In the opposite case, that is to say if there is "normal" and symmetrical distribution of the returns, the CAPM model is the best adapted.
The implementation of the ARM model also requires characterizing the returns of market securities. For this, it is necessary to analyze empirically the assumptions that are at the origin of the distribution keys of the distribution of market returns. This is done using the maximum likelihood test of the ARM model which is broken down as follows: requires an appropriate assumption based on the observed market return distribution. The probability density function is also used to explain the normality or non-normality of equity returns on the RSE. The Mixed Gamma (MG) test, proposed by Knight, Satchell and Tran (1995) , captures the asymmetry of asset returns downward and upward. The distribution described by MG is as follows: Г is the Gamma function, α > 0; λ > 0.
Under these conditions, Knight, Satchell and Tran (1995) show that the likelihood test can also be written as follows: 
Or:
-(λ1, α1) are parameters that represent the Gamma distribution for favorable market returns
-(λ2, α2) are parameters that represent the gamma distribution for adverse market returns
-p is the probability of the dummy variable δ (t).
The Methodology
A general procedure of homogeneity tests presented by Hsiao (1986) and described in figure 1.
Figure 1. General Homogeneity Test Procedure
In the first step, we test the hypothesis of a perfectly identical structure. If we accept the null hypothesis 1 0 H of homogeneity, we obtain a totally homogeneous pooled model
On the other hand, if we reject the null hypothesis, we go on to a second stage to test if the heterogeneity comes from i  .
In the second step, if we reject the null hypothesis 
The Empirical Analysis
It successively leads to the presentation of data, results and discussion.
The Data
The study concerns all the companies introduced on the BRVM market over the period from September 16, 1998 to December 31, 2016. A panel database is used on a daily frequency of quoted market securities as well as on a daily basis. than the evolution of the market returns through the BRVM Composite index. In this period, we observe in-migrants and leavers causing missing data. The STATA software used provides for the processing of missing data. Finally, an unbalanced panel is retained.
The affiliation of the ARM to the CAPM involves the calculation of certain indicators such as the risk premium and the effects induced by the performance of the financial market to remunerate the investors, also called systematic risk.
The risk premium measures the difference between the observed performance of a stock in the market (including dividends) and the risk-free interest rate, usually represented by the return on the government bond. It allows an investor to know if the return on his investment offsets the risk he has taken.
In the case of this study, we use the risk-free interest rate as the average interest rate on the State of Côte d'Ivoire's loans for two main reasons:
1) The State of Côte d'Ivoire is one of the few states of the West African Economic and Monetary Union (WAEMU) that has been rated in local currency. The latter reflects the level of risk taken by investors on securities issued in local currency by the latter and, consequently, the level of remuneration that they must expect. The interest rate on Ivorian government bonds thus offers a good approximation, for the market, of the risk-free rate on a BRVM largely constituted by Ivorian companies;
2) This country provides economic leadership in the WAEMU sub-region, which makes its market borrowing rate a reference for investors interested in acquiring similar securities in the sub-region.
The average interest rate on government bonds of the Ivory Coast for the period (2013-2016) is 5% annual average, or the daily rate 0.013365%;
The systematic risk of a financial asset is the risk that a particular event will cause a chain reaction to have a significant impact on the investor's compensation. It can have an impact on the real economy.
Finally, the security and market returns are calculated as follows:
-C i,t: the course of the company i at the period t; -I t : the BRVM composite index at period t.
The Results
Descriptive statistics for the titles are presented, followed by the results of the ARM model estimate.
Descriptive Statistics
Tables 1, 2 and 3 provide descriptive statistics on the performance of BRVM Composite securities. These tables show that the average return on BRVM securities is negative overall (-0.009%) when considering the study period as a whole (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) . The split into two sub-periods, due to the change in the method of listing, shows a negative average return on securities from 1998 to 2011 (-0.004%), then a positive average return from 2012 (+ 0.002%). The new method of listing securities on the RSE seems to favor a better return for investors. However, it remains to be seen whether the level of return observed from 2012 covers the level of risk. In contrast to investor expectations, risk factor premiums were negative in most observations. Indeed, the results reveal negative balances for more than 78% of risk premiums and for almost half of market premiums.
These poor performances can be explained in part by the Ivorian political crisis that occurred during the first decade of the third millennium. Indeed, the central headquarters of the RSE is located in Côte d'Ivoire from which the vast majority of listed companies come from. This high proportion of negative returns has been observed in similar studies in emerging markets. For example, Aksu and Onder (2003) show that 52% of stocks have negative returns on Turkish markets. Similarly, according to Ben Naceur and Ghazouani (2007), this proportion is 60% over a period of 5 years in the Tunisian markets.
Regarding the symmetrical or non-symmetrical nature of the securities' returns, that is to say, to assess whether the rate of the return distribution is in line with the market risk, the coefficients of skeweness, kurtosis and Jarque-Bera (Table 3) indicate that the distributions of stock market returns are neither symmetrical nor normal. On the other hand, they reveal asymmetric and leptokurtic behavior (presence of thick tail) since the kurtosis coefficients are significantly different from the reference value of a normal distribution (K ≤ 3) while the skeweness coefficients are all negative. In addition to the non-normality, there is a flattening and an asymmetry of the series.
The Jarque-Bera tests show chi-two above the norm of 5.99, which leads to rejecting the null hypothesis of normality of stock market returns. In other words, there are excess returns in relation to the average. These differences are explained in practice by the presence of bullish returns or significant downward returns on the BRVM market over the observation period. Figure 2 illustrates this asymmetric distribution of return.
Figure 2. Rish permium
There is also a near-zero trend in the risk premium, which tends to show that the BRVM market is not attractive because it does not pay the excess risk taken by investors through the acquisition of the shares. which are listed there.
Finally, the idea that market returns are moving more towards negative performance than positive performance is confirmed.
The Results of the ARM Model Estimation
They are presented in Tables 4 and 5 , which show that securities listed on the BRVM can be divided into two categories depending on the return, which validates the research hypothesis relating to the asymmetrical nature of the relationship between risk and return on this market. market. Thus, we have on the BRVM positive returning securities that include all companies whose market performance is favorable, on the one hand, negative return securities associated with companies whose market performance is unfavorable, somewhere else. performance, all other variables are significant at the 1% level. Indeed, the market trend indicates the existence of return but it is rather oriented towards an unfavorable performance. As a result, the distribution of market returns shows a negative performance for most securities listed on the financial market.
Discussion
The main results are discussed in relation to the issue of the attractiveness of the RSE and the insights gained by behavioral finance work on investor attitudes at the RSE in this asymmetrical context.
Regarding the attractiveness of the BRVM, the results show that this market is essentially composed of "fundamentalist" investors who buy securities and keep them for the purpose of receiving dividends. This investor profile contrasts with that commonly observed on developed stock markets interested in returns and potential gains.
In addition, investors in the BRVM take little or no risk and are only interested in securities that have potential and / or "visibility" with a high current return. This is the case of the Sonatel share, which concentrates most of the transactions on the market.
Because of this homogeneity of behavior, we can say that the investors at the BRVM obey an identical model of interpretation based on analysis and anticipation the model of dividend or the current value which focuses on the fundamentals or the real determinants of dividends and interest rates and hence all the variables that influence these factors. Even if this market is composed of various investors, as long as it is dominated by the "fundamentalists", the reasoning remains valid. Indeed, even if each actor acts according to its own rationality, the market will always balance in the direction of the expectations of the dominant.
These homogeneous or dominant expectations at the level of the BRVM favor the absence of speculative behavior, which is illustrated by the weakness of the R2, ie 1.12%. In such a context, the risk is so low that it has a very small impact on the stock market performance of the securities. However, it is when the impact of risk on the return of the securities is effective, as in the developed stock markets, that the returns tend to move away from their fundamental value and constitute a source of attractiveness of the securities. The test results confirm the assumption of asymmetry of the distribution of returns on the BRVM market since the dummy variable shows the existence of an asymmetric response characterized by the presence of a return having a high proportion (49.95%) of negative market response.
Driven by limited-limit orders, composed of investors with a homogenous profile and associated with an asymmetrical response on the distribution of the returns of its securities, the BRVM is not ultimately attractive because it does not offer the possibility of obtain significant capital gains. The low attractiveness of the market is also explained by the fact that the returns on securities are close to, or even confused with, their fundamental values.
With respect to the theoretical implications, the results are consistent with the conclusions of theories of risk aversion and loss. Indeed, loss aversion reinforces the tendency to retain losers since if you sell a loss in order to buy another one and you realize a loss, you do not pay. that half of the disappointment caused by the loss on the first title. This is why, despite a sometimes positive orientation of RSE securities returns, investors prefer to keep them rather than give them up so as not to suffer losses.
Perspective theory Tversky 1979, Tversky and Kahneman 1992 ) also illuminates the behavior of investors at the RSE. Indeed, if the latter had a behavior in line with that indicated by the expected utility theory, they would disengage from their investment as soon as a possibility arises, that is to say, when the price moves away. of its fundamental value. But in reality, the opposite happens: they tend to keep their securities even when the market is favorable. Everything happens as if they set a horizon of daily gain and withdraw as soon as it is realized. This behavior is consistent with the theory of perspectives if one postulates that this horizon of gain serves as a reference to their decision.
Conclusion
This study highlights the relevance of the ARM model to capture the relationship between risk and return in developing markets, such as the BRVM. Indeed, the empirical results confirm the necessary paradigmatic rupture with the CAPM when it comes to studying risks and stock market returns on this type of market.
The study of risk and profitability also helps to shed light on the attractiveness of the RSE. This shows that most securities have a negative performance, with the exception of banking stocks and insurance companies. This is explained by the central position of these actors among market investors and functionalist stakeholders. In such a context, one cannot help wondering about the "responsibility" of banks and insurance companies to increase the attractiveness of the BRVM.
Finally, the study highlights the low influence of risk on the returns of BRVM securities. In this, she takes the opposite of Markowitz's thesis (1952) . Various explanations are possible which open up future research tracks. These include the impact of the regulatory framework of the market, the fixed exchange rate CFA francs / Euro, as well as exchange controls that do not allow speculators (including international) to be able to play on capital gains.
Note
Beyond this, this work is based on the implicit assumption that securities are modeled according to a symmetric normal distribution and that in this respect there is a permanent balance between the risk and return of a security taken in isolation within a portfolio of securities.
